Summary Previous studies have shown that groups of cancer sub-specialists differ in their stated willingness to undergo treatment for diseases lying within their area of expertise. In order to learn whether oncologists feel similarly about other forms of cancer, medical, radiation, and surgical oncologists were asked to fill out a questionnaire indicating whether they would be willing to undergo either chemotherapy or radiation therapy for a variety of common malignancies, or recommend them to a spouse or sibling. Subjects were also asked whether they would undertake an experimental therapy (interleukin-2) for any of three malignancies, or recommend such treatment to a spouse or relative. Fifty-one oncologists (14 radiation oncologists, 14 surgical oncologists, and 23 medical oncologists) were recruited from the staff of four university teaching hospitals. Although they agreed about accepting or declining therapy for some examples, there was considerable heterogeneity in their responses. In only 37% of the 30 cases involving standard therapies did > 85% of the oncologists agree that they would accept or refuse therapy. Only some of the variation of the responses could be attributed to the sub-specialty orientation of the oncologists. Physicians were as willing to recommend standard therapies for themselves as a spouse or sibling. Physicians were also divided in their opinion about whether they would accept a particular experimental therapy if diagnosed with one of three neoplasms. They were significantly more likely, however, to recommend it for a spouse or sibling than to accept it for themselves.
Variation in the proportion of patients who receive anti-cancer therapies may relate, in part, to differences in opinion concerning the worth of such therapies among oncologists or primary physicians. This study shows that oncologists are quite heterogeneous with regard to their personal preferences for anti-cancer treatments for a variety of malignancies. Further studies are required to learn if such attitudes (among oncologists or primary physicians) directly affect the administration of such therapies.
It is well recognised that there are variations in the delivery of medical care in different regions of the country and across different segments of the population (Wennberg, 1986) . The limited data available suggest that all patients with cancer are not treated alike, but only a few factors have been identified that may explain this, such as the age of the patient (Samet et al., 1986; Mor et al., 1985; Greenfield et al., 1987; Grover et al., 1989) or their socioeconomic status (Greenberg et al., 1988) . Because cancer presents a series of complex, threatening issues for patients and physicians alike, characteristics and personal values of physicians may play a role in determining who receives treatment. This idea is supported, in the setting of a clinical trial, by the work of Taylor and colleagues (Taylor et al., 1984) who documented that low rates of patient enrollment in a surgical trial for breast cancer could not be attributed to medical, scientific, or procedural issues, but to physician characteristics and values. Other evidence is available to suggest that physician beliefs, preferences, and perceptions may be important determinants of how they talk to, as well as treat their patients (Hunter et al., 1987; Wennberg et al., 1988; Argyle et al., 1989; Kong et al., 1986) . In addition, surveys of physicians have documented considerable variability in physicians' stated willingness to undergo specific forms of therapy for lung and genitourinary malignancies (Mackillop et al., 1987; Moore et al., 1988) .
Physicians' differing personal opinions about cancer treatments might well affect the enthusiasm with which they recommend such treatments to patients. (Good et al., 1990) .) All subjects completed the questionnaire, most while the interviewer was still present, the remainder within one week. Physicians were asked to indicate whether they would choose therapy for themselves if they had each of a number of defined malignancies, listed in Tables Ila and b , using a five point scale. Values assigned to 1.65±0.82 NS each response (definitely no = 1, probably no = 2, uncertain = 3, probably yes = 4, definitely yes = 5) were used to calculate means and standard deviations. In addition, they were asked whether they would recommend such a therapy for a spouse or sibling with the disease in question. Some subjects cited their gender as an explanation for their failure to respond to some questions, but at least 48 physicians responded to each case. For ease of analysis, the results were expressed on a three part scale ('definitely or probably no', 'uncertain', 'definitely or probably yes'). Fifteen questions were related to the administration of chemotherapy (Table 2a) , 15 to radiation therapy (Table Ilb) and three to an experimental treatment, intravenous interleukin-2 (without concomitant cellular therapy). Differences among specialists were compared with analysis of variance (ANOVA) and the specialists' mean scores compared with an unpaired t-test.
Results

Oncologists willingness to undergo anti-cancer therapies
The subjects' responses to questions asking whether they would undertake chemotherapy and radiotherapy themselves for a variety of malignancies is shown in Tables hIa and Ilb. While in some cases the great majority of physicians were clearly willing or unwilling to undergo a given therapy, in many others the responses failed to establish a group opinion, here called 'agreement'. If, for example, the criterion for 'agreement' requires that at least 70% of the respondents accept or decline therapy, consensus is reached in 21 of the 30 cases (70%). If the threshold is raised to 85%, 'agreement' is reached in only 11 cases (37%). (Information to indicate why physicians would not undergo a given form of therapy was not gathered because of the length of the questionnaire.) The heterogeneity of the responses indicates that there is a substantial lack of agreement about the benefits of these 'standard' therapies, particularly in cases where palliation, rather than cure, is the goal. Physicians were equally willing to take therapy themselves or to recommend it for a spouse or sibling.
Are there inter-specialty differences in oncologists' willingness to undertake therapy? Because their specialty orientation might affect oncologists' views of the desirability of a given treatment modality, responses of each group of specialists to the cases were examined. Analysis of variance (ANOVA) showed significant differences in the mean scores of the specialists in three radiotherapy and five chemotherapy cases (Table II) .
To determine whether radiotherapists or chemotherapists were more likely than their colleagues to choose therapies that they administered, the mean scores of the different specialists were compared (Table III) (Lotze et al., 1986) . No information was given about patients with renal cell carcinoma in that paper, although they were known to respond to combined therapy with lymphoctes and interleukin-2.)
As shown in Table IV , oncologists were more willing to consider interleukin-2 if they had melanoma or renal cell carcinoma than if they had colon carcinoma, even though no good alternative curative therapy existed. In each case however, they were less likely to take the therapy themselves than recommend it for a spouse or sibling, as determined either by comparing the mean scores of their responses, or the proportion responding in each of the three major response categories. There were no significant differences found among the sub-speciality groups. Thus, oncologists did not embrace this experimental therapy, even in the absence of a good alternative, despite one encouraging preliminary report in a major medical journal. utilisation of surgical services by physicians and their spouses than by the general population (Bunker & Brown, 1974 ). Since we could not determine directly how physicians are treated when they have cancer, we chose to learn how they think about treatment options. To maximise the chances that the subjects had previously considered cancer treatments and would be able to respond without needing to research the subject, we asked a multi-disciplinary group of university oncologists how they would proceed if they had cancer. We found that they failed to reach a consensus for many forms of cancer. Assuming that their working environments and professional contacts allowed them to share a common knowledge base, this finding suggests that personal values may play a role in acceptance of therapy among this knowledgeable group of physicians.
Oncologists differ in their willingness to take anti-cancer therapies The method we used, developed without knowledge of similar efforts (Mackillop et al., 1987; Moore et al., 1988) was designed to: (1) gather opinions from physicians who had not been prepared or warned about the questions they would be asked (unlike consensus conferences); (2) keep physicians from comparing their responses to those expected or offered by their colleagues (unlike the Delphi technique); (3) present the subjects with a diverse group of clinical situations that represent the range of malignancies seen in practice; (4) ascertain a broad overview and avoid the biases of experts considering questions of personal professional importance (as occurs with some expert panels); and (5) integrate the physicians' medical knolwedge and personal values by personalising the cases. In only 37% of the cases presented did 85% or more of the oncologists agree that they would accept or reject the treatment in question. (The details of the chemotherapy or radiotherapy treatments were not specified to avoid evoking controversy over details which vary from one hospital to another.) The range of responses indicates that the subjects considered each case on the basis of its own natural history and response to treatment. Overall, this particular mix of cases and therapies elicited a large proportion of negative responses ('definitely' or 'probably no'). While this fraction would likely vary with the case mix presented, the heterogeneous responses serve to demonstrate that despite the number of cases presented, the subjects discriminanted both among the cases and between the therapies. Perhaps more importantly, the oncologists sampled neither simply accepted nor rejected therapies on a wholesale basis. Even though oncologists must both face the limitations of the available therapies every day and convince reluctant patients to consider them, they as a group are neither 'true believers' or nihilists.
Specialists' attitudes towards standard and experimental One hundred and eighteen Canadian physicians were asked about their preferences for treatment if they were to be diagnosed with non-small cell lung cancer (Mackillop et al., 1987) . Although 96% agreed they would opt for surgery (with or without radiotherapy or chemotherapy) if they had early, operable (i.e. potentially curable) lung cancer, considerable variation in these experts' opinions was evident when cure was not possible. If the disease was more locally advanced, only 67% said they would elected a standard therapy (i.e. radiotherapy, with or without chemotherapy or surgery). Twenty-two per cent (the next largest group) said they would elect no treatment. If faced with only the possibility of an incomplete resection, 23% said they would elect not to take any specific cancer treatment. Similarly, 20% of those contemplating the treatment of painful bone metastases indicated a preference for symptomatic measures alone, de- clining the possibility of chemotherapy and/or radiotherapy.
The authors points out that although textbooks advocate chemotherapy for this disease, few of the physicians surveyed would wish this treatment for themselves.
A questionnaire mailed to specialists in genitourinary (GU) oncology residing in Britain, Canada and the United States asked them to consider how they would wish to be treated for each of six different types of GU malignancy (Moore et al., 1988) . In only one case did more than 50% of the 153 respondents agree on which treatment modality they would elect. Despite the lack of agreement about how to treat these forms of malignancy, only 36% overal indicated they would enter themselves in clinical trials. The authors conclude: 'The bias of individual physicians presents a major limitation to the conduct of clinical trials that address important areas of controversy.'
The present study complements and extends these reports insofar as it employs a similar surrogate methodology to show that the lack of agreement among cancer specialists is not limited to clinical scenarios involving lung or genitourinary cancer. As a result, more intensive efforts to examine differences in physicians opinion about the worth of anticancer therapies are warranted. Such efforts should ultimately examine the attitudes of physicians who are not oncologists. Such research may be helpful in understanding patterns of delivery of treatment for cancer patients, and may aid the national effort to increase patient enrollment in clinical trials, If, for example, physicians more or less likely to enroll patients in clinical trials (Hunter et al., 1987) could be identified by this technique, resources could be directed towards aiding them in these efforts. If, on the other hand, subsets of physicians who are likely to participate cannot be defined, funds might better be spent informing patients of the uncertainties of current therapies. This work also serves to reinforce and extend the findings of Taylor et al. (1984) , insofar as it suggests that physician opinion and preference based upon personal, non-professional values and opinions may be major determinants of professional behaviour.
Surgical oncologists differed more often with the 'treating' group of specialists than did the other 'non-treating' specialist group for both the chemotherapy and radiation therapy cases. In each case, surgical oncologists were less inclined to accept therapy than the 'treating' specialists. This may be due, in the case of haematologic malignances, to a lack of familiarity with the subject. Alternatively, surgeons may simply be generally opposed to non-surgical therapies, but is seems more likely still that they view the risk:benefit ratio of chemotherapy and radiotherapy differently than do their colleagues. (Freedman, 1987) . He suggests that the ethical basis for conducting a trial may be documented if the opinion of the expert medical community indicates that there is uncertainty about which arm is superior (which he calls 'clinical equipoise'), thus taking the burden of making this decision off the shoulders of each individual physician, who may not be familiar with all the relevant data. He does not, however, indicate how the opinion of the expert medical community may be established. Data, such as that reported here, which shows that experts have not reached a consensus about a treatment, may be used to document such uncertainty and may be used to recruit physicians to participate in trials when they might otherwise be hesitant to do so.
Limitations of the current study andfuture directions This study was prompted in part by the comments of physicians (non-oncologists) who said they would not undergo certain anti-cancer therapies if diagnosed with cancer. Intrigued by these comments, we sought to determine in a pilot study whether oncologists shared this view, because of the implications for patient treatment. Unfortunately, we were not able to ascertain the reasons for the differences in responses, and will need to explore this in future studies.
This study, although limited in several respects, indicates that there is indeed considerable disagreement among oncologists in this regard, and points to future investigations, in part because the size and composition of the sample studied does not allow for broad generalisations to be made. The physicians involved, although representing all three major branches of oncology, were all working at academic institutions affiliated with a single medical school, and represent those willing to participate in this study. They thus are not a representative group of American oncologists. The findings reported here, however, indicate that efforts to survey a larger group of both oncologic and non-oncologic physicians appear to be justified, and might be undertaken with the cooperation of professional medical societies. Such studies should seek to explore the reasons for the responses given, as well as corrobarate and extend these findings. Future efforts should also attempt to determine whether the differences in physician opinions actually influence the rates of administration of anti-cancer therapies.
